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Figure 1. Data shown are for the tibial plateau. p-values are for leptin intact vs
leptin impaired comparison.
Serum cytokine, chemokine, and biomarker concentrations in leptin intact and
leptin impaired mice
Leptin Intact Leptin Impaired Intact v. Impaired
Parameter WT ob/ob db/db p
Leptin 5.65±3.66 1.02±0.01 169.3±32.9* 0.001
IL-1α 113.2±27.2 92.0±21.1 286.4±98.7 0.66
IL-1β 6.4±3.3 12.8±5.2 18.4±8.3 0.26
IL-6 8.1±3.2 17.2±3.7 14.8±6.7 0.13
IL-17 17.2±4.7 33.7±8.0 24.3±7.8 0.69
KC 63.9±24.4 164.3±20.0 194.7±35.1 0.02
GM-CSF 6.6±2.5 1.6±0.6 5.8±2.4 0.20
RANTES 237.1±92.9 254.7±87.8 491.1±365.7 0.74
TNF-α 7.5±2.7 9.9±2.1 17.0±9.7 0.72
HA 399.8±48.1 327.5±90.4 487.8±283.1 0.44
Values = mean ± SEM (pg/ml). Statistical analyses conducted on log10 values
to correct for non-normal distributions. *p<0.05 for ob/ob versus db/db compar-
ison.
elevated systemic levels of pro-inﬂammatory cytokines, ob/ob
and db/db mice do not develop knee OA. These ﬁndings suggest
that leptin itself may mediate the development of OA. However,
impaired leptin signaling also causes reduced activity levels, hy-
pogonadism, and altered bone turnover. Comparisons to weight
and fat-matched mice with intact leptin signaling, such as a diet-
induced obesity model, may help to clarify the effect of altered
leptin signaling on OA pathogenesis.
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Purpose: Kashin-Beck disease is an early-onset osteoarthropa-
thy associated with severe selenium (Se) deﬁciency in China. We
recently reported that low toenail Se is associated with presence
and severity of radiographic knee osteoarthritis (OA) in a West-
ern population, with some effects more prominent in women.
Extending these previous epidemiologic observations, this study
aimed to examine the association of Se and radiographic hip OA
in a population-based cohort of African Americans and Whites in
North Carolina.
Methods: Seven hundred eighty six newly enrolled participants
aged 45 years and older in the Johnston County Osteoarthritis
Project (mean age 61.6 [9.9] years; 37% black; 38% men)
submitted toenails for Se assessment by Instrumental Neutron
Activation Analysis and had hip radiographic data for analysis.
Radiographic hip OA was deﬁned as Kellgren-Lawrence (KL)
grade 2-4 on supine anterior-posterior pelvis ﬁlms read by a
single trained radiologist. Laterality of hip OA was deﬁned as
none, unilateral or bilateral; and severity as none (KL 0,1), mild
(KL 2), moderate/severe (KL 3,4). Multiple logistic regression
and proportional odds models, adjusting for age group (45-54,
55-64, 65+ years), race, gender, body mass index, and current
smoking status, were used to examine associations between hip
OA outcomes across tertiles of toenail Se. Se interactions by
race and by gender were tested with p-value of 0.1 used to
deﬁne statistical signiﬁcance of the interaction.
Results: Median (range) of Se levels were 0.76 (0.31, 2.17) ppm.
African Americans (p < 0.0001), men (p = 0.004), and smokers
(p < 0.0001) had lower Se levels than their counterparts. There
was a statistically signiﬁcant gender-Se interaction for their as-
sociations with all hip OA outcomes (all p < 0.051). Compared
with women in the lowest tertile, those in the highest tertile had
about a 45% lower odds of hip OA (adjusted OR [aOR], 95%
CI 0.55 (0.31-0.97); bilateral hip OA 0.54 (0.31-0.96); and mod-
erate/severe hip OA 0.56 (0.32-0.98). These associations were
seen in both African American women and White women, but no
signiﬁcant associations were observed in men.
Conclusions: Extending our observations of low Se levels and
knee OA outcomes, low toenail Se levels were associated with
increased odds of radiographic hip OA, bilateral hip OA, and
severe hip OA in African American and White women but not in
men. The consistency of the hip and knee results supports a pu-
tative role for Se depletion in the development and progression of
OA, which needs to be conﬁrmed in prospective studies. Future
studies should examine potential mechanistic mediators behind
these observations, particularly those regarding gender differ-
ences in the association of Se and OA, and evaluate whether Se
supplementation can reduce the development and progression
of OA.
